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Catholic University, New Taipei, TaiwanSection 2 e AnswerFig. 1 Sonography shows several well-defined oval hetero-
geneous masses.Interpretation
In Fig. 1, conventional sonography shows ascites, hepato-
megaly, and several well-defined masses. The liver is not
cirrhotic. The ascites presents as a gap between the peri-
toneal wall and the liver. The hypoechoic halo suggests
malignancies. The occurrence of multiple tumors in non-
cirrhotic liver suggests metastatic liver tumors.
In Fig. 2, contrast-enhanced ultrasound shows hyper-
vascularity of the nodule with later washout. Hyper-
vascularity in the arterial phase and later washout are
characteristic features of liver malignancies.
In Fig. 3, the arterial phase of computed tomography
shows hepatosplenomegaly, multiple fluffy-margined rim-
enhancing masses, and enlarged retroperitoneal lymph
nodes. The “washout” phenomenon of liver tumors in the
late phase suggests malignancy. The thickening of perito-
neal lining, mesentery, and omentum and the presentation
of ascites indicate cancerous peritonitis.
In Fig. 4, upper gastrointestinal series shows an ulcer-
ated mass at the gastric antrum. However, an upper pan-
endoscopy reveals an ulcer on a rigid fold at the gastric
antrum suggesting submucosal tumor (Fig. 5). The biopsy
from the ulcer shows no evidence of malignancy.Fig. 2 Contrast-enhanced ultrasound shows hypervascularity
of the nodule with later washout (arrows).
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Fig. 3 Arterial phase of computed tomography shows mul-
tiple tumors.
Fig. 4 Upper gastrointestinal series shows an ulcerated mass
at the gastric antrum.
Fig. 5 Upper panendoscopy reveals an ulcer on a rigid fold at
the gastric antrum.
Fig. 6 Laparoscopy shows tumors in a noncirrhotic liver.
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cirrhotic liver (Fig. 6). The biopsy from the liver tumor
confirms the diagnosis of metastatic neuroendocrine car-
cinoma with nesting, trabecular, or sheet-like patterns
(Fig. 7). Immunochemical staining was positive for CD56,
chromogranin A (Fig. 8), and synaptophysin (Fig. 9) but
negative for CK7 and CK20. In addition, the mitotic indexFig. 7 Neuroendocrine carcinoma with organoid arrange-
ments of the tumor cells.
Fig. 8 Immunochemical staining result was positive for
chromogranin A.
Fig. 9 Immunochemical staining result was positive for
synaptophysin.
Fig. 10 Immunochemical staining shows Ki-67 index of >
20%.
Multiple Liver Tumors 111was 11 (10 high-power fields) and the Ki-67 index was >
20% (Fig. 10).Discussion
Liver metastasis often presents as multiple lesions
throughout the liver randomly. The multiple circumscribed
liver metastatic tumors often present as heterogeneous
echo with “bull eye” or “target” sign. Growing metastatic
tumors may compress adjacent liver parenchyma to form
hypoechoic rim. Multiple metastatic liver tumors often vary
in size. Most metastatic liver tumors are hypovascular [1].
However, most neuroendocrine tumors (NETs) show hyper-
vascular patterns. Contrast-enhanced ultrasound increases
the detection of liver metastasis [2].
NETs arise from cells of the endocrine (hormonal) and
nervous systems. NETs often occur in the intestine as
carcinoid tumors. Foregut NETs occur in the stomach,
proximal duodenum, and even pancreas [3]. Chromogranin
A and synaptophysin, glycoproteins contained in the
secretion granules of neuroendocrine cells, are the most
important tumor markers for the diagnosis and follow-up of
NETs [4]. The differentiation of poorly differentiated high-
grade (G3) neuroendocrine carcinoma is based on the
immunohistochemical expression of Ki-67 index > 20% [5].
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